DEC. 14. 2006 5 : 31 PM OUPONT - LEGAL ~" NO. 9216 — P. 8.. 



Serial No. 10/680.286 
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CENTRAL FAX CENTER 

REMARKS/ARGUMENTS ^ H 2006 

Status of the Application 

J," N °f ina ' °*" ^ ma98d JU ' y 14 ' 2006 ' " — • were 

^Oted. c.a, mS 3 and 8 were objected to, and Cairns 4-7 were w1Mrawn from 

Zndedt' C ' aimS to ^ 9ra ~' "™- * - J£ 

amended to remove non-elected subject matter. 

Thus, claims 1-3 and 8 are pending. No new matter was added. 

Claim Objections 
Claim 3 was objected to as encompassing non-elected subject matter 

ST respectfu " y subm,t that the present amendment to cia, ' m 3 ° bvfates *• 

-a * ° lalmS 3 ^ 8 W9re to f ° r reCltat,on of **ar in the term 

further comprising". Applicants have deleted the word -further from both claims. 

Rejection Under 35 U.S.C. § 112, 2 nd Paragraph 
Claim 8 was rejected under 35 U.S.C. § 1 12, 2«" Paragraph, as being 
mdefinite and vague for failing to particularly point out and distinctly Calm the subject 
matter wh.ch applicant regards as the invention. Specifically, the Examiner asserted 
ha the rectation of the terms "a 1.6 long Gl promoter" and "a 1.5 long Gl promoter" 
in clarm 8 was indefinite. Applicants respectfully traverse this rejection 

The terms "a 1.6 long Gl promoter" and "a 1.5 long Gl promoter" are 
described in the specification at page 32, line 31 - page 33, line 24 and in SEQ ID 
NOs: 65-68. By referencing SEQ ID NOs: 65-68. the exact sequences of these 
prcmoters are available to one skilled in the art in possession of Applicants- 
specification. Thus, the terms, used as descriptors of these promoters, are definite. 

Rejections Under 35 t/.S.C. § 112, 1 st Paragraph 
Claims 1-3 and 8 were rejected under 35 U.S.C. § 1 12, 1* Paragraph as 
containing subject matter which was not described in the specification in such a way 
as to reasonably convey to one skilled in the relevant art that the Inventory, at the 
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«me the application was fifed, had possession of the Calmed invention. Applicants 
respectfully traverse these rejections. 

The examiner states that each genus of the group of genes involved [i.e. a ) 
b.) c ), d.) f ,.), etc.] is described In the specification by oniy a single representative ' 
species thus, failing to describe any other representative species. The examiner 
states the specfication fails to describe a method of achieving disruption (of PTS or 
a**) up regulation (of gl k and pa/P), or dow. regulation (of gapA) by methods other 
than phage transduction, promoter replacement (with strong promoter), and 
replacing an ATG start codon for down regulation, respectively. 

Applicants respectfully submit that an E. coli strain having the claimed 
disruptions, up-regulations, and down-regulations to Oogenous genes is well- 
descnbed in the working examples and throughout the specification. Each E coli 
gene is well-described in the specification (see page 12, fine 21 - page 20. line 15) 
Applicants have provided several biological deposits (see page 11. lines 8-36) 
detailed working examples are provided, and multiple methods of achieving 
disruption (distinct from down regulating), up regulation, and down regulation, which 
are applicable regardless of gene target, are similarly well-described (see e.p page 
35, line 12 - page 36, line 26). Thus. Applicants" specification provides a detailed 
descnpt.on of the disrupted, up-regulated, and down-regulated endogenous E coli 
genes, has pointed the skilled person to a number of specific sequences with 
structural features for each gene, and has fully described methods of gene 
manipulation useful In practicing the present invention. Applicants thus respectfully 
submit that their specification has put the skilled person on notice that Applicants 
were in possession of the claimed invention at the time of filing. 

Claims 1-3 and 8 were rejected under 35 U.S.C. § 112. 1 st Paragraph 
because the specification, while being enabling for an E. coli strain KLpts? ' 
comprising a) a disrupted endogenous phosphoenolpyruvate-glucose 
Phosphotransferase system (operon) by using P1 phage transduction of kanamycin 
antibiotic resistance marker which places the operon genes comprising ptsH ptsl 
and crrwth the kanamycin resistance marker; b) an up-regulated endogenous galP 
gene, which is under a strong to promoter, encoding active galactose-proton 
symporterr c) an up-regulated endogenous glk gene, which is under a strong trc 
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eZf T 9 ^ 9,UC ° kinaSe: d) 3 d ° W -<~ endogenous gapA gene 
Z H ! 9,VCera,deh ^ 3 ~^ dehydrogenase by replacing the ATG 
start codon wrfh GTG or TTG; and a disrupted endogenous arcA gene by using 
PKD3 gene knockout system for preventing expression of active aerobic respiration 
controf protein and further comprising one plasmid comprising a first operon 
composing genes encoding glycerol-3-phosphate dehydrogenase and glycerol- 
phosphatase, a second operon further comprising a 1 .6 ,ong G. promoter centring 
genes encod.ng dehydratase and a first subunit of dehydratase reactivation factor 
havng the sequence SF.Q , D NO:68, does not reasonab«y provide enab.ement for' 
any E. cob strain comprising a) any disrupted endogenous phosphoenolpyruvate- 
glucose phosphotransferase system (operon); b) up-regulation of any endogenous 
gelP gene; c) up-regulation of any endogenous g/*gene; d) down-regulation of any 
endogenous gapA gene; and disruption of any endogenous arcA gene and further 
comprising any glycerol-3-phosphate dehydrogenase gene and any glycerol-3- 
Phosphatase gene. Applicants respectfully traverse these rejections. 

The touchstone of the enablement requirement is whether the skilled person 
can make and use the invention without undue experimentation. In re Wands 858 
F.2d 731, 737 (Fed. Cir. 1988). Applicants submit that the skilled person in 
possession of the present application describing E. co//strains having the claimed 
gene disruptions, up-regulations, and down-regulations, in conjunction with well- 
known protocols of molecular biology (see, e.g., page 42, lines 21-35, of the 
Applicants' specification), would have no difficulty in practicing the invention without 
undue experimentation. 

The Wands factors are: (a) the quantity of experimentation necessary (b)the 
amount of direction or guidance presented, (c) the presence or absence of a working 
example, (d) the nature of invention, (e) the state of prior art, (f) the relative skill of 
those .n the art, (g) the predictability or unpredictability of the art, and (h) the breath 
of the claim. In relation thereto, Applicants respectfully assert the following- Factor 
(a), the amount of experimentation needed to practice the invention is reasonable 
and commensurate with the art. Factor (b), Applicants' specification provides 
description of the disnjpted, up-regulated, and/or down-regulated £ coli genes in 
damns 1-3 and 8 (see page 12, line 21 - page 20, line 15). Several specific E. coli 
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strains are mentioned (see page 32, iines 2^). The specification also provides 
descnption of methods for E. coli gene disruption, up-regulation, and down- 
regulation, which as noted above are applicable regardless of the gene target (see 

with the methods for E. coli gene disruption, up-regulation, and down-regulation 
descnbed in the Applicants' specification. The Examiner's discussion of amino add 
structural and funcfona. properties is outside the scope of the claims and is thus 
relevant to whether Applicants have provided sufficient guidance as to practicing 
the claan^en^. Factor (c), Applicants have provided working examples 
demonstrating the production of E. coli containing the claimed gene disruptions up- 
regulafons. down+egulations. Biological deposits and gene sequences are also 
provrded. Factor (d), the invention relates to gene mutations in E. coli. Such art 
reqmres some laboratory testing for even routine techniques. Therefore, one skilled 
■n the art would expect some testing, screening, and trial and error to impiement the 
present invention outside the working examples. However, the information 
presented In the instant application is sufficient to enable one skilled in the art to 
•mplementthe gene disruptions, up-regulations, and down-regulations needed to 
practice the invention. Factor (e), as stated in the background of the invention (see 
page 1 . Ime 22 - page 3, line 27), biological production of 1 ^-propanediol via 
fermentation of glycerol is well-known. £ caff containing the genes responsible for 
conversion of glycerol to 1,3-propanediol in Klebsiella pneumonia and Citrobacter 
freun*, are also known. However, biological methods of 1,3-propanediol production 
-n addition to well-known chemical production methods, are unsuitable for industrial ' 
scale 1,3-propanediol production because they are energy intensive; require the use 
of an expensive starting material, glycerol; and have low yields (see page 3. lines 18- 
27; page 5, line 27-33). Applicants have successfully developed an E coli that 
utilizes a low cost carbon substrate (e.g., glucose) to produce 1 .^propanediol at 
h.gh y,elds. The methods for gene disruption, up-regulation, and down-regulation 
needed to practice Applicants' invention are well-known in the art (see page 35 line 
12 - page 36, line 26). Factor (f). this invention is related to the biotechnical arts in 
an extremely well-known organism having disruptions, up-regulations, down- 
regulations of well-known genes, and the skill level of the artisan is very high. The 
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skilled artisan is therefore very familiar c - , . 

y Tami,, a r with E. colt stra ns and well vers*»H m ma «w 

1 A PP» ca nts have depended on the 
regular, and down-regulation methods of their choosing. It is expected hat the 

^ T * <* genetic manipuleuons in £ «, 

» l«V stalled arttsans to .mplement the invention in £ coll. It would be unfeir .„ 
he Appiican* to „ invenBotl „ „ * ^ . 

spedhcahon has provided enough description to allow others in the art to u»l 

sssr--"-^--- — -czrand 

Rejections Under 35 U.S.C. § 103 
Claims 1-3 and 8 were rejected under 35 u «* r « m<s/ v > . 
everS ee.efa, techno,, Bto'eng. ^Z^^TT 

U A8"^™r 9 I )),nfUr,herVfeWO,,UChie ' a ' ^•N-.Aoadl. 

' 1988)),nfijrtherVieWOfEm P^«-'<WO01/1 2 83 3 ,inhtr.her 
** < P ~ "* ^.ent App.tca.on No. 2005/0,47368). 
Applicants respectfully traverse these rejections. 

oho S „h C ' aim , 1 18 ° raWn to a " E C °" Stra,n C ° mprisin9 a <" snJ P«°n <" zoogenous 
^^va^lucoae phosphotransferese (PTS) syetere proteins, an up- 

e7d^L 9 ^ ™e, an up-regulatao 

nrrr!' and 8 -*»— «** «-* h rejecung 

the c.a lms the Exam,ner asserts that Baez ef a/, relates to phosphoenolpyruvate- 

oeTs f T 0,,anSferaSe SyStem " (PTS >' » e and S^T ' 

Bene; Seta ef a,, reta.es to the gap A gene ; luohi e. a,, relates to the an* ' 

Ernptage of a,, relates to a precess tor the hioiogica. production of 1 .^-propanediol* 
and Payne e( a/, relates to plasmids (e.g., SEQ ID NO'68) 
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103T.I APP h " Can,S ' hUS res P«™'y Averse ft. rejectee of claim , under 
103W - bang obvious over Baezaf a/, in vievvof Seta „ at Baez e^do no! 
each an £ ^ 

»c? "^r** ^ to pep - «*■ -* £ - - 

nor seta ef a /. teach or suggest the utility of their respective disclosure a i« , 

taken to be w„d type). . pts" glucose" sbain (NF6 , derived from J ^ 

gluoose* strain (NFS, derived from NF6). Baez at a/ raoor, «,„ , T 

iWta. (see Table ... p. 533). Widtin the standard deviation (S. D ) of the 
measurement, the vaiues are identicai. Thus. whito Bae 2 a, a/, proposed 
necessity of* expression forgiucose oonsuntption in an E oo/sh^ ~ing a 
non^onai or deieted PTS system, they do no, teach incnaaseo^ZZ 

ri,rr ,ha,benem °° u,d * *— fmm — ^ ~ 

stated aCl ' T h PartS " " d> *" " mi,a80n8 °' **" ( ' * he -""-m. 
siated above are equally applicable to claim 8 

citod " ,US SUbm " ** - Cfa ' mS " «— 



SUMMARY 

condign r V „°' 1,19 foreg ° in9 ApP " Can,s submlt ** «* Nation is h 

nCo^rr rr^' — ^-'^-e^eBxantiner, 

"sl^r PP "° antS ' r6P ~ iVeS a < «» *■*■«. nuntbers 

listed beiow to nesoive any remaining issues. Shouid mere be a fee due whioh is not 



11 



PAGE 13/14 * RCVD AT 12/14/2006 5:17:55 PM [Eastern Standard Time] » SVR:USPTO-EFXRF-6/38 * DNIS:2738300 * CSID:302 992 5374 ' DURATION (mm-ss):03-00 



OEC. 14. 2.006 .5; 32PM OUP'ONT - LEGAL 



Serial No. 10/680,286 
Docket No. CL2180 US NA 



accounted for, piease charge such fee to Deposit Account No 04-1928 (E I du Pr> • 
de Nemours and Company). waza (E.I. du Pont 



Respectfully submitted, 

Cnnstine M. Lhulfer ~~ 
Attorney for Applicants 
~ ■ Reg- No.: 54,269 

Dated: DWLMJU O^ /</, ^ipCP^ Telephone: (302) 992-5463 

Facsimile; (302) 992-5374 
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